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. , , NA (norm
attaining) . $\mathrm{N}\mathrm{A}$ Lindenstrauss [2] .
A $A$ $\epsilon>0$ , 1 $R(||R||<\epsilon)$
, $A+R$ $\mathrm{N}\mathrm{A}$ .
, $A$ $W(A)$ $w(A)$
.
$W(A):=\{(Af|f) : ||f||=1\}$ ,
$w(A):= \sup\{|(Af|f)| : ||f||=1\}$ .
$A$ , , ,
$\exists f$ : $||f||=1;w(A)=|(Af|f)|$
$A$ NRA(numerical radius attaining) . NRA
, Sims [3] .
$\mathrm{B}$ $A$ $\epsilon>0$ , 1 $R(||R||<\epsilon)$
, $A+l_{I^{\acute{l}}}$ NRA G .
$A$ NRA $R_{n}$ , $||A\cdot-R_{n}||arrow 0$
.
Berg and Sims [1] .
$\mathrm{C}$ $A$ $\epsilon>0$ , $R(||R||<\epsilon)$
, $A+R$ NRA
A $\mathrm{C}$ , .
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, , . ,
, $\mathrm{B}$ , $\mathrm{A}$ , $\mathrm{C}$ .
2.
1 NRA
$\mathrm{B}$ . , Sims $\mathrm{B}$
.
$\mathrm{B}$ ) $A$ .
, $w(A)-\epsilon<(Af|f)<w(A)$ $\mathrm{K}\mathrm{s}f$ .
, $R=\epsilon f\otimes f$ , $r(A)=w(A)<((A+R)f|f)<r(A+R)$ . ,
$r(A)$ $A$ . $A$ $A+R$




, , $\mathrm{B}$ .
$\mathrm{B}$ ’ $A$ $\epsilon>0$ , 1 $R(||R||<\epsilon)$
, $A+R$ $\mathrm{N}\mathrm{A}$ $||A+R||=||A||$ .
) $A\geq 0,$ $||A||=1,$ $\sigma_{\mathrm{p}}(A)\not\supset 1$ .
\eta =(1--A $\eta 0,$ $||(1-A)^{\frac{1}{2}}\eta||<\sqrt{\epsilon}$
$\eta[perp] \mathrm{k}\mathrm{e}\mathrm{r}A$ $\eta_{0}\neq 0$ . ,
$\xi=(1-A).-,\eta\underline{1},$ $R=\xi\otimes\xi$
. , $\xi[perp] \mathrm{k}\mathrm{e}\mathrm{r}A$ . , , l–(A+R)\geq 0,
, $(] -A-R)\eta_{0}=0$ . ,








-h $C^{\backslash }\backslash \overline{/\mathrm{T}\backslash }\mathrm{b}7_{-}^{arrow}\acute{i\mathrm{E}}\Phi \mathrm{B}’\xi;f\not\in\tilde{\mathrm{x}}\#\mathrm{f}^{\backslash \backslash }$ , $\mathit{1}^{\backslash }R\mathcal{D}\overline{j}\overline{\mathrm{E}}\mathrm{E}\hslash\grave{\mathrm{l}}\equiv-\mathrm{j}\beta \mathrm{E}\mathrm{H}\backslash fl^{-}C^{\backslash }\backslash \doteqdot o$.
1 $A$ $\epsilon>0$ , 1 $R(||R||<\epsilon)$
, $A+R$ $\mathrm{N}\mathrm{A}$ , $||A+R||=||A||$ .
) $A=UP$. , $P$ , $\mathrm{B}$ ’ ,
$||P||=||P+R||,$ $||R||<\epsilon,$ $||P+R||\in\sigma_{p}(P+R)$






, 1 $UR$ . ( )
2 $A$ $\epsilon>0$ , 1 $R(||R||<\epsilon)$
, $A+R$ NRA .
) $w(A)\in\overline{W(A)}$ . ${\rm Re} A$ $\mathrm{B}$ ’









$\geq w({\rm Re} e^{i\theta}A)$
$=r({\rm Re} e^{:\theta}A)$ .
, ${\rm Re} e^{i\theta}A$ ${\rm Re} e^{i\theta}(A+R)$ ,
$g$ , ${\rm Re} e^{i\theta}(A+R)g=w(A+R)g$ . ,






. , , 1 ,
.
1) $l^{2}(\mathrm{N})$ $1$ $\backslash \grave{/}$ $S$ (i.e. $Se_{k-}=e_{k+1}$ , $\{e_{k}\}$ $l^{2}(\mathrm{N})$
) 1 $R$ NRA $n$
$R_{n}:= \frac{1}{n}(\sum_{k=1}^{n}e_{k})\otimes(\sum_{k=1}^{n}e_{k})$
, $S+\epsilon R_{n}$ $n$ NRA .
, $W(S+\epsilon R_{n})\geq-1$ , $\overline{W(S+\epsilon R_{n})}\ni-1$ $W(S+\epsilon R_{n})$ .
2) $n$
$R_{n}e_{k}:=a_{k}e_{k+1}$ ,
$a_{n}=1,$ $a_{k}=0(k\in \mathrm{N}\backslash \{n\})$ . , $\epsilon>\sqrt{-n\pm n1}-1$ $W(S+\epsilon R_{n})$
$\epsilon\leq\sqrt{An\underline{1}n}-1$ $W(S+\epsilon R_{n})$ .
3) {$\ovalbox{\tt\small REJECT} 1$ $U$ (i.e. $Ue_{k}=e_{k+1}$ , $\{e_{k}\}$ $l^{2}(\mathbb{Z})$
)
$R_{n}e_{k}:=a_{k}e_{k+1}$ ,
$a_{n}=1,$ $a_{k}=0(k\in \mathbb{Z}\backslash \{n\})$ . , $\epsilon>0$ $W(U+\epsilon R_{n})$ ,






’ ffl $A$ $\epsilon>0$ , $R(||R||<\epsilon)$
$A+R$ .
.
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